Canine Leishmaniasis diagnosis must be fast and accurate since dogs are urban reservoirs of the disease and earlier therapeutic intervention is more clinically effective. However, this still represents a challenge, particularly in low transmission areas. The present report describes the difficulties of clinical suspicion and the late diagnosis of a dog infected with Leishmania sp.
Visceral Leishmaniasis (VL) is a vector-borne parasitic disease. In India and East Africa, VL is anthroponotic and caused by Leishmania (Leishmania) donovani, whereas in Europe and South America it is a zoonotic disease, caused by Leishmania (Leishmania) infantum. In the last two continents, dogs act as domestic reservoirs in rural and urban endemic areas (Ribeiro et al 2018) . The arthropods related to the transmission of the parasite are from different genus in the Old and New Worlds. Sandflies of the genus Phlebotomus are responsible for the transmission in the old continents, while arthropods of the genus Lutzomyia transmit the protozoan in the New World. In Brazil, Lutzomyia (Lutzomyia) longipalpis is the main vector. Recently, it has been noticed that the epidemiological profile of VL is changing in Brazil. Previously, VL was known to be endemic in Brazilian rural areas, however, in recent years cases are being reported in urban areas (Marcondes and Day 2018) .
The precise diagnosis, as well as the identification of infected dogs, are extremely important to the epidemiological control of the disease since the detection of canine cases usually precedes the appearance of the disease in humans (Marzochi et al 1985) . Nonetheless, the paucity of information and knowledge related to the canine disease in low transmission areas, associated with non-specific clinical signs presented by the animals make the identification of infected dogs a diagnostic challenge. These facts end up to negatively interfere in the control of the expansion of the disease (da Silva et al 2015) .
The present report describes the occurrence of a canine leishmaniasis case (CanL) in the city of Niterói, Rio de Janeiro (RJ), Brazil, and aims to demonstrate the difficulties of a definitive diagnosis of a chronic and multisystemic disease that presents variable and non-specific clinical manifestation.
A female, 2 years old and pregnant French bulldog, born in Fortaleza-CE, was acquired by a person living in Niterói city, RJ. A few weeks after the acquisition, the dog presented a lack of appetite and prostration and was checked by a veterinarian. During the clinical examination, the only change observed was splenomegaly. The patient had no skin lesions or enlarged lymph nodes. At this moment blood was collected for further investigations. The complete blood count (CBC) results demonstrated: poorly regenerative normocytic normochromic anaemia, leucopenia and thrombocytopenia. No alteration was evidenced for: alanine aminotransferase (ALT), alkaline phosphatase (ALP), creatinine and urea, as well as there was no presence of haemoparasites at the examination of the sample through the Knott method and buffy coat smears. The results of the laboratory analysis performed can be observed in table 1.
Despite the absence of ticks in the patient and the incomplete clinical history, it was suspected that the dog presented canine monocytic ehrlichiosis. No serologic test was performed, the therapeutic decision was made based on the cytopenias observed in the CBC counts and in the fact that the region is endemic to tick-borne diseases (Labarthe et al 2003) . Doxycycline 10 mg/kg/24h was prescribed and the animal's clinical condition improved after 21 days of treatment. No haematological changes were observed in the CBC after the treatment (table 1) . Then, the clinical condition worsened, culminating with the resorption of the fetuses, verified by ultrasound examination, where it was also observed splenic hyperplasia.
A splenectomy was performed, the organ was sent to histopathologic evaluation and diagnosed with splenic infarction with haemorrhage. There was no clinical improvement after the surgery, and two weeks after the procedure another CBC demonstrated that the blood cytopenias persisted. At this moment, the sample analysed presented microfilariae similar to Dirofilaria immitis, leading to a second treatment with doxycycline, associated with dexamethasone 1 mg/kg/24h and milbemycin 0.5 mg/kg/each month.
After three weeks without response to treatment, the dexamethasone dose was raised to 2 mg/kg/24h. A new CBC demonstrated the presence of haemagglutination, suggesting immune-mediated haemolytic anaemia, and it was observed an increase in ALT and ALP. The measurement of total protein and its fractions demonstrated a significant increase in globulins, with a decrease in the albumin/globulin ratio. Ascites was noticed and the microscopic analysis of the fluid evidenced structures similar to amastigote forms of Leishmania sp. Indirect Immunofluorescence (ImunoTeste®, Imunodot Diagnósticos, Brasil) (figure 1) and ELISA/S7-Kit® (Biogene, Brasil -antigen based on S7 fragment of recombinant peptide HSP70 of Leishmania (Leishmania) infatum were performed to reinforce the cytological diagnosis of CanL. Both tests were positive, and the antibody titer detected by IFI was 1/80. According to Guidelines for diagnosis and clinical classification of leishmaniasis in dogs (Paltrinieri et al 2010) , this patient was at stage B of the disease. The animal died naturally after a few days.
The spleen material preserved in a paraffin section was sent to Fiocruz to perform new analyses. The histopathology revealed severe and diffuse granulomatous splenitis. No Leishmania sp. amastigote was detected at the histopathological test, however, results of the immunohistochemical exam (Tafuri et al 2004) were positive (figure 2).
Since the history and samples used in the present study were collected and donated by Flávia Uchôa Veterinary Clinical Laboratory, with the consent of the guardian of the animal, it was not necessary to obtain approval from the animal ethics committee.
The present report demonstrates a history and clinical signs consistent with CanL that was not identified due to the low specificity of the symptoms and the absence of cases of this disease in the clinical routine of veterinarians from the studied area. The region presents a high incidence of other diseases, such as dirofilariosis and ehrlichiosis (Labarthe et al 2003) and for this reason, it was a mistake not to consider the patient's history and attempt to diagnose the condition by using few support tools when a pre-established treatment for these diseases was prescribed. This fact demonstrates how difficult is to diagnose CanL in low transmission areas (Brasil 2014) .
Rio de Janeiro was one of the Brazilian States in which CanL was less notified, however, this scenery is currently changing and cities like Niterói and Maricá are already notifying cases in domestic dogs, with thirty-eight positive cases being reported in Niterói at the beginning of 2014 (Nunes 2015) . Despite the increase in the number of notified cases, Rio de Janeiro State is still considered a low transmission area (Brasil 2014) . Despite living in the proximities of Serra da Tiririca, where the vector was found (Rodrigues et al 2013) and recent cases of the disease were described (Paula et al 2009 , Oliveira et al 2015 , the dog was from the Northeastern region of Brazil, where CanL is highly incident (Brasil 2014) , and lived in this region for most of its life. Due to the slow evolution of the disease and the fact that the dog remained for a few days in the city of Niterói before the clinical symptoms appear, it is possible to determine that the infection occurred in Fortaleza.
Anaemia is a very common condition observed in dogs infected with Leishmania sp. On the other hand, leucogram alterations are less frequent (Ribeiro et al 2013) . Platelets alterations are also described in the process of infection and are present due to coagulation disorders at the hemostasis, changes in medullary production or decrease caused by inflammation (Valladares et al 1998) .
Significant increase in total proteins dosage is described in seropositive animals. The increase of the globulins fraction occurs because of the anti-Leishmania antibodies production. The decrease in the albumin/globulin ratio is expected and frequently described. The increase in hepatic and renal enzymes dosages is common in advanced stage infections and occur because of the deposition of immunocomplexes (Valladares et al 1998 , Ribeiro et al 2018 .
Despite the presence of the infection, it was not possible to notice amastigote forms in the splenic parenchyma in both histopathological exams performed by two different specialists, which is not usually described (Tafuri et al 2004 , Barrouin-Melo et al 2006 . We believe that chronic inflammation and granulomatous reactions leading to tissue modifications may have difficulted the visualisation of parasites. Due to the possibility of diagnosing parasitic antigens in situ, the immunohistochemical test was able to increase the detection sensitivity of the etiological agent (Tafuri et al 2004) .
The presence of amastigote forms in the ascitic liquid of the abdominal cavity was important since it provided evidence to request specific serological exams and to define the diagnosis. This finding is rare, and its real epidemiological role is unknown (Dantas-Torres 2006) . The same finding was described in HIV immunodeficient humans (Vicandi et al 2000) and the use of an immunosuppressant drug could explain this clinical finding, which was essential to provide an outcome.
Coinfections are common in dogs with leishmaniasis (Cardinot et al 2016) , aggravating the clinical condition and making difficult to diagnose due to the occurrence of similar clinical symptoms (Cardinot et al 2016) and cross-reactions (Valladares et al 1998 , Barrouin-Melo et al 2006 . In the present case, the fact that the dog lived in a CanL low transmission area (Brasil 2014) and the veterinarian unfamiliarity with the disease made the diagnosis even more difficult.
The animal died after the diagnosis was confirmed and it was impossible to collect material to identify the Leishmania species. However, the epidemiological information related to the animal's origin (Brasil 2014) , where it lived (Paula et al 2009 , Oliveira et al 2015 , the clinical symptoms, the presence of Leishmania sp. in the abdominal cavity and the positive reaction observed at the spleen immunohistochemical test suggests a Leishmania (Leishmania) infantum infection.
Canine Leishmaniasis is a silent disease and it easily spreads when there is a suitable environment for the biological vector with the presence of the parasite, hosts, and reservoirs. The diagnosis is essential, especially in low transmission areas where other chronic vector-borne canine diseases exist. As demonstrated in this study, the lack of knowledge and the presence of other infections become a factor that impairs the diagnosis, allowing the infected dog to remain exposed to the vector for longer periods and increasing the propagation of the parasite. This manuscript provides an important contribution to veterinary practitioners and researchers by describing the difficulties of clinical suspicion of Leishmania sp. infection in a low transmission area and the importance of detailed history and laboratory investigation before defining a therapeutic intervention.
